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(54) Electrophotographic photosensitive member and process cartridge and 
electrophotographic apparatus including same 



(57^ An electrophotograpliic plnotosensitive mem- 
ber is constituted by a support and a photosensitive lay- 
er disposed on tlie support. The (i) afluorene connpound 
representPd by a formula (1) sliown in Claim 1 and an 
arylamin^ compound different from the fluorene com- 
pound of the formula (1 ) and represented by a formula 
(3) shown in Claim 1, or (ii) afluorene compound repre- 



sented by a formula (1 ) shown in Claim 1 and a stilbene 
compound represented by a formula (4) shown in Claim 
1 . The compounds of the formulas (1 ), (3) and (4) may 
preferably be used as a charge transport material. The 
combination (i) or (ii) of such compounds is effective in 
improving resistances to abrasion, crack and crystalli- 
zation of the resultant photosensitive layer. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

s The present invention relates to an electrophotographic photosensitive member, particularly to an electrophoto- 

graphic photosensitive member (hereinafter, sometimes referred to as "photosensitive member") improved in electro- 
photographic characteristics. 

The present invention also relates to a process cartridge and an electrophotographic apparatus respectively using 
the electrophotographic photosensitive member. 
10 In recent years, many organic photosensitive members using organic photoconductive materials having the ad- 

vantages of high safety: excellent productivity and inexpensiveness have been extensively researched and developed, 
thus having been proposed and put into practical use. 

For instance, there has been proposed an organic photosensitive member using a charge transfer complex, as a 
main component, containing an organic photoconductive material represented by poly-N-vinyl carbazole and 2,4,7-trin- 
is itro-9-fluorenone. However, the resultant photosensitive member has not been necessarily satisfactory in respect of a 
sensitivity, a durability, and a residual potential. 

Further, there has also been proposed a photosensitive member having a laminate-type structure, wherein a pho- 
tosensitive layer comprises a charge generation layer (CGL) containing a charge-generating material (CGM) and a 
charge transport layer (CTL) containing a charge-transporting material (CTM) (i.e., so-called "function-separation type 
20 photosensitive member"). Such a function-separation type photosensitive member has brought about a considerable 
improvement on a conventional photosensitive member possessing defects such as low sensitivity and poor durability. 

The function-separation type photosensitive- member allows a wide latitude in selecting a CGM and a CTM. As a 
result, it is possible to relatively readily prepare a photosensitive member having a desired characteristic. 

As examples of the CGM, there have been known various materials such as azo pigments, polycyclic quinone 
25 pigments, phthalocyanine pigments, cyanine colorants, squaric acid dyes and pyrylium salt-type colorants. 

Further, as examples of the CTM, there have been also known various materials including: pyrazoline compounds 
as disclosed in Japanese Patent Publication (JP-B) No. 52-41 88; hydrazone compounds as disclosed in JP-B 55-42380 
and Japanese Laid-Open Patent Application (JP-A) No. 55-52063; triphenylamine compounds as disclosed in JP-B 
58-32372, or JP-A 61 -132955. JP-A 62-20854. JP-A 2-230255, JP-A 3-78756 and JP-A 7-72639; and a stilbene com- 
30 pound as disclosed in JP-A 54-1 51 955 or JP-A 58-1 98043. 

In recent years, however, further improvements in sensitivity and durability of the photosensitive member has been 
required along with demands for a high quality and a high durability 

Further, a printer, a copying machine and a facsimile machine including such a photosensitive member have re- 
cently beeri used in various fields and accordingly have been required to provide always stable images even on various 
35 environmental conditions. 

In addition, in the case where a protective layer has been formed on a photosensitive layer (e.g., on a charge 
transport layer) or a photosensitive member has been kept or left staying within the copying machine or printer for a 
long period of time, a crack in the charge transport layer and/or a crystallization of a charge transport material has 
been liable to occur, thus leading to Image defects which have recently been particularly noted. 

40 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an electrophotographic photosensitive member having electropho- 
tographic characteristics. 

^ Another object of the present invention is to provide an electrophotographic photosensitive member excellent in 

a resistance to abrasion and an environmental stability. 

A further object of the present invention is to provide an electrophotographic photosensitive member having ex- 
cellent resistances to crack and crystallization. 

A still further object of the present invention is to provide a process cartridge and an electrophotographic apparatus 
so respectively Including such a photosensitive member. 

According to the present invention, there Is provided an electrophotographic photosensitive member, comprising: 
a support and a photosensitive layer disposed on the support, wherein said photosensitive layer contains: 

(i) a fluorene compound represented by a formula (1 ) shown below and an arylamine compound different from the 
55 fluorene compound of the formula (1 ) and represented by a formula (3) shown below, or 

(ii) a fluorene compound represented by a formula (1) shown below and a stilbene compound represented by a 
formula (4) shown below, 



2 



EP O 823 669 A1 




% R7 Re % 



(1), 



wherein and R2 independently denote a substituted or unsubstituted aikyl group, a substituted or unsubstituted 
aryl group, or a substituted or unsubstituted aralkyi group, and Rg being optionally connected with each other 
to form a ring structure; and R3 to R-jq independently denote a substituted or unsubstituted diarylamino group, a 
substituted or unsubstituted alkyi group, a substituted or unsubstituted aryl group, a substituted or unsubstituted 
aralkyi group, halogen atom, nitro group or hydrogen atom, at least two of R3 to R^q being a substituted or unsub- 
stituted diarylamino group; 



wherein Ar3, Ar4 and Ar^ independently denote a substituted or unsubstituted aryl group or a substituted or un- 
substituted heterocyclic group; 



wherein Ar^and Atj independently denote a substituted or unsubstituted aryl group or a substituted or unsubstituted 
heterocyclic group; Ars denotes a substituted or unsubstituted arylene group or a substituted or unsubstituted 
divalent heterocyclic group; R^^ and R^2 independently denote a substituted or unsubstituted alkyI group, a sub- 
stituted or unsubstituted aryl group, a substituted or unsubstituted heterocyclic group or hydrogen atom, R^^ and 
R12 being optionally connected with each other to form a ring structure when n is 1 ; and n is 1 or 2. 

According to the present invention, there is also provided a process cartridge and an electrophotographic apparatus 
including the above-mentioned electrophotographic photosensitive member 

These and other objects, features and advantages of the present invention will become more apparent upon a 
consideration of the following description of the preferred embodiments of the present Invention taken in conjunction 

with the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

The sole figure is a schematic sectional view of an embodiment of an electrophotographic apparatus including a 
process cartridge using an electrophotographic photosensitive member according to the present invention: 

DETAILED DESCRIPTION OF THE INVENTION 

The electrophotographic photosensitive member according to the present invention is characterized by: a photo- 
sensitive layer comprising a combination (i) of a fluorene compound represented by the above-mentioned formula (1) 
and an arylamine compound represented by the above-mentioned formula (3) different from the fluorene compound 
of the formula (1) or a combination (ii) of the fluorene compound represented by the above-mentioned formula (1 ) and 
a stilbene compound represented by the above-mentioned formula (4). 

In the above-mentioned formula (1), R^ to R^q may include: alkyI group, such as methyl, ethyl, propyl and butyl; 
aryl group, such as phenyl, naphthyl and pyrenyl; aralkyi group, such as benzyl, phenethyl and naphthylmethyl. 

Ri and R2 in the formula (1 ) may be connected with each other to form a ring structure, such as cyclopentane ring 




(3), 
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or cyclohexane ring. 

R3 to R-io in the formula (1 ) include at least two substituted or unsubstituted diaryiamino group as described above. 
Each diaryiamino group may preferably be represented by the following formula (2): 



wherein Ar^ and IKx^ independently denote a substituted or unsubstituted aryl group or a substituted or unsubstituted 
heterocyclic group. Examples of such a diaryiamino group may include diphenylamino group and dinaphthylamino 
group. 

Examples of halogen atom for R3 to Rio In the formula (1 ) may include fluorine atom, chlorine atom, bromine atom 
and iodine atom. 

In the formula (2) described above, Ar-, and Arg may include aryl group, such as phenyl, naphthyl, anthryl and 
pyrenyl; and heterocyclic group, such as pyridyl, thienyl and furyl. 

In the formula (3), Ar3, Ar4 and Arg may include aryl group, such as phenyl, naphthyl, anthryl, pyrenyl and fluorenyl; 
and heterocyclic group, such as pyridyl, thienyl, furyl and quinolyl. 

In the formula (4). Arg, Ary, R^i and R12 include aryl group, such as phenyl, naphthyl, anthryl an pyrenyl; and 
heterocyclic group, such as pyridyl, thienyl, furyl and quinolyl. R^ and R^g in the formula (4) may include alkyi group, 
such as methyl, ethyl, propyl and butyl. Further, R^^ and "^^V connected with each other to form a ring structure, 
such as indene. 5H-dibenzo[a,d]cycloheptene and 10,11-dihydro-5H-dibenzo[a,dlcycloheptene, when n in the formula 
(4) is 1 . Arg in the formula (4) may include arylene group, such as phenylene and naphthylene and adivalent heterocyclic 
group, such as pyridine-diyi, thiophene-diyi, f uran-diyi and quinoline-diyl. 

Ri to R-12 and Ar^ to Are 'ri the formulas (1) to (4) may each have a substituent as described above. Examples of 
such a substituent may include: alkyI group such as methyl, ethyl, propyl or butyl; aralkyi group such as benzyl, phene- 
thyl or naphthylmethyl; aryl group such as phenyl, naphthyl. anthryl, pyrenyl fluorenyl or carbazolyl; heretocyclic group 
such as pyridyl, thienyl, quinolyl or furyl; alkoxy group such as methoxy, ethoxy or propoxy; aryloxy group such as 
phenoxy or naphthoxy; halogen atom such as fluorine, chlorine, bromine or iodine; nitro group; cyano group; hydroxyl 
group. 

In the present invention, the photosensitive layer may preferably contain the fluorine compound of the formula (1 ), 
and the arylamine compound of the formula (3) or the stilbene compound of the formula (4) in a weight ratio (compound 
(1): compound (3) or (4)) of 9:1 to 1:9, more preferably 9:1 to 3:2. 

In a preferred embodiment of the present invention, at least two groups including R4 and Rg of the groups R3 to 
R^o in the formula (1 ) for the fluorene compound may be substituted or unsubstituted diaryiamino group. Further. Ar3. 
Ar4 and Arg in the formula (3) for the arylamine compound may preferably include one or two substituted or unsubstituted 
fluorenyl groups, more preferably one substituted or unsubstituted fluorenyl group. 

In the present invention, the use of the arylamine compound of the formula (3) is particularly effective in improving 
an abrasion resistance of the resultant photosensitive member, and the use of stilbene compound of the formula (4) 
is particularly effective in improving an environmental stability, a resistance to crack and a resistance to crystallization 
with respect to the resultant photosensitive member. 

Hereinbelow, specific and non-exhaustive preferred examples of the above-mentioned compounds represented 
by the formulas (1 ). (3) and (4) may include those shown by the following structural formulas. 

In the following formulas. Example Compounds Nos. (1)-1 to (1 )-86 represent the fluorene compound of the fomnula 
(1 ), those ((3)-1 to (3)-145) represent the arylamine compound of the formula (3). and those ((4)-1 to (4)-50) represent 
the stilbene compound of the formula (4). 
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The above-mentioned fluorene compound of the formula (1) may be synthesized through a process as descried 
in JP-A 62-208054. The arylamine compound of the formula (3) may be synthesized through a process as described 
in JP-A 2-178666 and the stilbene compound of the formula (4) may be synthesized through a process as descried in 
JP-A 63-225660. 

The photosensitive layer of the electrophotographic photosensitive member of the present invention may, e.g., 
include the following layer structures: 

(I) A lower layer containing a charge-generating material and an upper layer containing a charge-transporting 
material; 

(II) A lower layer containing a charge-transporting material and a upper layer containing a charge-generating ma- 
terial; and 

(HI) A single layer containing a charge-generating material and a charge-transporting material. 

The fluorene compound of the formula (1 ), the arylamine compound of the formula (3) and the stilbene compound 
of the formula (4) each have a high hole-transporting ability and accordingly may preferably be used as a charge- 
transporting material contained in the above-mentioned photosensitive layer having the structure of (I), (II) or (111). A 
polarity of a primary charge for use in a charging step of the photosensitive member of the present invention may 
preferably be negative for the structure (1), positive for the structure (II) and negative or positive for the structure (III). 

The photosensitive member of the present invention may preferably contain a photosensitive layer having the 
above-mentioned layer structure (I). Hereinbelow, the photosensitive member including such a photosensitive layer 
will be explained more specifically. 

The photosensitive member comprises a support, a charge generation layer (CGL) containing a charge-generating 
material (CGM), a charge transport layer (CTL) containing a charge-transporting material (CTM) in this order and 
optionally comprises an undercoat layer. The CGL and the CTL constitute a photosensitive layer as a whole. 

The support may comprise any material being electroconductive including: 

(i) A metal or an alloy such as aluminum, aluminum alloy stainless steel or copper in the form of a plate or a drum 
(or a cylinder); 

(ii) A laminated or vapor-deposited support comprising a non -electroconductive substance such as glass, a resin 
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or paper, or the above support (i) each having thereon a layer o1 a metal or an alloy such as aluminum, palladium, 
rhodium, gold or platinum; and 

(iii) A coated or vapor-deposlted support comprising a non-electroconductlve substance such as glass, a resin or 
paper, or the above support (i) each having thereon a layer of an eleclroconductlve substance such as an elec- 

s troconductive polymer, tin oxide or Indium oxide. 

The CGM contained in the CGL may include: 

(i) Azo pigments of monoazo-type, bisazo-type, trisazo-type, etc.; 
10 (ii) Phthalocyanlne pigments such as metal to-phthalocyan in e and non-meta!lophthalocyanine; 

(iil) Indigo pigments such as indigo and thiolndigo; 

(iv) Perylene pigments such as perylenic anhydride and perylenimide; 
(V) Polycyclic quinones such as anthraquinone and pyrene-1 .8-quinone; 
(vi) Squalium colorants; 

IS (vii) Pyrilium salts and thiopyrilium salts; 

(viii) Triphenylmethane-type colorants; and 

(ix) Inorganic substances such as selenium and amorphous silicon. 

The above CGM may be used singly or in combination of two or more species. 

20 In the present invention, the CGL may be fomied on the support by vapor-deposltlon, sputtering or chemical vapor 

deposition (CVD), or by dispersing the CGM in an appropriate solution containing a binder resin and applying the 
resultant coating liquid onto the support by using a wet coating method such as dipping, spinner coating, roller coating, 
wire bar coating, spray coating or blade coating and then drying the coating. Examples of the binder resin used may 
be selected from various resins such as polycarbonate resin, polyester resin, polyarylate resin, polyvinyl butyral resin, 

2S polystyrene resin, polyvinyl acetal resin, diallylphthalate resin, acrylic resin, methacrylic resin, vinyl acetate resin, phe- 
nolic resin, silicone resin, polysulfone resin, styrene-butadiene copolymer, alkyd resin, epoxy resin, urea resin and 
vinyl chlorlde-vlnyl acetate copolymer. These binder resins may be used singly or In combination of two or more species. 
The CGL may preferably contain the binder resin in an amount of at most 80 wt. %, particularly at most 40 wt. %. per 
the entire CGL. The CGL may preferably have a thickness of at most 5 ^im, particularly 0.01 to 2 ^im. The CGL may 

30 contain one or more known sensitizing agent, as desired. 

The CTL according to the present invention may preferably be formed by dissolving a mixture of the above-men- 
tioned fluorene compound or of the formula (1 ) and arylamine compound of the formula (3) or a mixture of the fluorene 
compound of the formula (1 ) and stilbene compound of the formula (4) in an appropriate solvent together with a binder 
resin, applying the resultant coating liquid such as solution onto a predetermined surface (e.g.. the surface of a sub- 

35 strata, charge generation layer, etc.) by the above-mentioned coating method, and then drying the resultant coating. 

Examples of the binder resin to be used for forming the CTL may include: the resins used for the CGL described 
above; and photoconductive polymers such as poly-N-vinylcarbazoIe and polyvinylanthracene. 

The CTM (i.e., the fluorene compound (1) and the arylamine compound (3) or the fluorene compound (1) and the 
stilbene compound (4)) may preferably be mixed with the binder resin in a total proportion of 10 to 500 wt. parts per 

40 100 wt. parts of the binder resin. 

The CTL and the CGL are electrically connected each other. Accordingly, the CTM contained in the CTL has 
functions of receiving charge carriers generated In the CGL and transporting the charge carries under electric field 
application. 

The CTL may preferably have a thickness of 5 to 40 |j.m, particularly 1 0 to 30 ^m. in view of a charge-transporting 
4S ability of the CTM since the CTM fails to transport the charge carries when a thickness of the CTL is too large. The 
CTL may contain further additives such as another charge transport material, an antioxidant, an ultraviolet absorbing 
agent, and a plasticizer, as desired. 

In a case where a photosensitive layer has a single layer structure (i.e.. the above-mentioned structure (III)), the 
photosensitive layer may preferably have a thickness of 5 to 40 ixm, particularly 10 to 30 ptm and may generally be 
so formed in a similar manner as in the CGL and CTL 

In the present invention, the photosensitive member may further include an undercoat (primer) layer disposed 
between the substrate and the photosensitive layer in order to improve an adhesiveness therebetween and also to 
prevent charge (carrier) injection from the substrate. 

The electrophotographic photosensitive member according to the present invention can be applied to not only an 
ordinary electrophotographic copying machine but also a facsimile machine, a laser beam printer, a light-emitting diode 
(LED) printer, a cathode-ray tube (CRT) printer, and other fields of applied electrophotography including, e.g., laser 
plate making. 

The figure shows a schematic structural view of an electrophotographic apparatus including a process cartridge 
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using an electrophotographic photosensitive member of the invention. Referring to the figure, a photosensitive member 
1 in the form of a drum is rotated about an axis 2 at a prescribed peripheral speed in the direction of the arrow shown 
inside of the photosensitive member 1. The peripheral surface of the photosensitive member 1 is uniformly charged 
by means of a primary charger 3 to have a prescribed positive or negative potential. At an exposure part, the photo- 

5 sensitive member 1 Is Imagewise exposed to light 4 (as by slit exposure or laser beam-scanning exposure) by using 
an image exposure means (not shown), whereby an electrostatic latent inriage is successively formed on the surface 
of the photosensitive member 1 . The thus formed electrostatic latent image is developed(-receiving) by using a devel- 
oping means 5 to form a toner image. The toner image is successively transferred to a transfer(-receiving) material 7 
which is supplied from a supply part (not shown) to a position between the photosensitive member 1 and a transfer 

10 charger 5 in synchronism with the rotation speed of the photosensitive member 1 , by means of the transfer charger 6. 
The transfer material 7 carrying the toner image thereon is separated from the photosensitive member 1 to be conveyed 
to a fixing device 8, followed by image fixing to print out the transfer material 7 as a copy outside the electrophotograph ic 
apparatus. Residual toner particles remaining on the surface of the photosensitive member 1 after the transfer operation 
are removed by means of a cleaning means 9 to provide a cleaned surface, and residual charge on the surface of the 

IS photosensitive member 1 is erased by a pre-exposure means issuing pre-exposure light 10 to prepare for the next 
cycle. As the primary charger 3 for charging the photosensitive member 1 uniformly, when a contact (or proximity) 
charging means is used, the pre-exposure means may be omitted, as desired. 

According to the present invention, in the electrophotographic apparatus, it is possible to integrally assemble a 
plurality of elements or components thereof, such as the above-mentioned photosensitive member 1, the primary 

20 charger (charging means) 3, the developing means and the cleaning means 9, into a process cartridge detachably 
mountable to the apparatus main body, such as a copying machine or a laser beam printer. The process cartridge may. 
tor example, be composed of the photosensitive member 1 and at least one of the primary charging means 3, the 
developing means 5 and cleaning means 9, which are integrally assembled into a single unit capable of being attached 
to or detached from the apparatus body by the medium of a guiding means such as a rail of the apparatus body 

25 In the case where the electrophotographic apparatus is used as a copying machine or a printer, image exposure 

may be effected by using reflection light or transmitted light from an original or by reading data on an original by a 
sensor, converting the data into a signal and then effecting a laser beam scanning, a drive .of LED array or a drive of 
a liquid crystal shutter array in accordance with the signal. 

Hereinbelow, the present invention will be explained based on Examples. 

30 

Example 1 



Onto an aluminum sheet, a solution of 4 g of N-methoxymethylated 6-nylon (weight-average molecular weight 
(Mw) = 32,000) and 10 g of alcohol-soluble nylon copolymer (Mw = 29,000) in 100 g of methanol was applied by wire 
bar coating, followed by drying to form a 1 |im-thick undercoat layer. 

A coating liquid for a charge generation layer was prepared by adding 14 g of a bisazo pigment shown below to 
a solution of 7 g of a butyral resin (butyral degree = 63 mol. %) in 290 ml of cyctohexanone and dispersing the mixture 
for 20 hours in a sand mill. 
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The thus prepared coating liquid was applied onto the undercoat layer by using a wire bar to fomn a 0.1 fim-thick 
charge generation layer. 

Then, 7 g of a fluorene compound (Ex. Comp. No. (1)-84), 3 g of an arylamine compound (Ex. Comp. No. (3)-80)- 
and 10 g of a bisphenol Z-type polycarbonate resin (Mw = 20.000) were dissolved in 77 g of a monochlorobenzene to 
prepare a coating liquid for a charge transport layer 

The coating liquid was applied onto the charge generation layer by means of a wire bar, followed by drying to form 
a 20 jim-thick charge transport layer, thus preparing an electrophotographic photosensitive member. 
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The thus prepared photosensitive member was negatively charged by using corona (-5 KV) according to a static 
scheme by using ot an electrostatic copying paper tester (Model: SP-428, mfd. by Kawaguchi Denki K.K.) and retained 
in a dark place for 1 sec. Thereafter, the photosensitive member was exposed to halogen light at an illuminance of 20 
lux to evaluate charging characteristics. More specifically, the charging characteristics were evaluated by measuring 
a surface potential (Vg) at an initial stage (immediately after the charging), a surface potential (V^) after a dark decay 
for 1 sec, and the exposure quantity [E^f^. lux.sec) (i.e., sensitivity) required for decreasing the potential to 1/5 
thereof. 

In order to evaluate a resistance to abrasion, a photosensitive member was prepared in the same manner as above 
except that the aluminum sheet was changed to an aluminum cylinder (diameter = 80 mm: length = 360 mm) and that 
the coating method was changed to dipping and was incorporated In a plane paper copying machine "NP-3825", man- 
ufactured by Canon K.K.) and subjected to SOOO-sheets of successive image formation to measure the thickness of 
the photosensitive layer. 

The degree of abrasion was evaluated as a difference in thickness based on values measured before and after 
the successive image formation by using an eddy current-type thrckness measurement apparatus ("PERMASCOPE 
TYPE EMI, mfd. by Fischer Co.). 

The results are shown in Table 1 appearing hereinafter. 

Examples 2-13 and Comparative Examples 1-13 

Photosensitive members were prepared and evaluated in the same manner as in Example 1 except for using the 
charge transport material(s) shown in Tables 1 and 2 including the following comparative compounds (A). (B) and (C). 



Comparative compound (A) 




Coinparative compound (B) 
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Comparative compound (C) 

N-CH=C 



The results are shown in Table 1 (Examples 1-13) and Table 2 (Connparative Examples 1 - 13), respectively. 

Table 1 



Ex. No. 


Ex. Connp. No./amou nt 


Initial 


Ei/s (lux.sec) 


Ab ration after 5000 sheets (jiin) 








Vo(-V) 


Vi(-V) 






1 


(1)-84 
(3)-80 


7g 
3g 


702 


700 


1.2 


0.8 


2 


(1)-20 
(3)-84 


79 

3g 


699 


695 


1.3 


0.9 


3 


(1)-65 
(3)- 107 


2g 
8g 


700 


698 


1.3 


0.8 


4 


(1)-86 
(3)-97 


5g 
5g 


699 


694 


1.1 


1.1 


5 


(1)-28 
(3)-71 


9g 

1 g 


699 


695 


1.0 


0.7 


6 


(1)-22 
(3)-111 


4 g 
6g 


700 


699 


1.5 


1-0 


7 


(1)-33 
(3)-116 


5g 
5g 


697 


691 


1.4 


1.1 


8 


(1)-60 
(3)-117 


7g 
3g 


698 


693 


1.2 


0.9 


9 


(1)-7 
(3)- 144 


2g 
8g 


703 


700 


1.3 


1.0 


10 


(1)-19 
(3)-4 


1 g 
9g 


702 


696 


1.3 


1.2 


11 


(1)-29 
(3)-6 


8g 
2g 


701 


696 


1.6 


1.2 


12 


(1)-83 

(3)-41 


6g 

4g 


700 


695 


1.7 


1.1 


13 


(1)-51 
(3)- 15 


6g 
4g 


698 


694 


1.5 


1.0 
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Table 2 



Como No 


Ex. Comp. No./amount 


Initial 


=1/5 ^lux.sec) 


ADraiion ansr ouuu snGeis (fxm) 


Vo(-V) 


Vi(-V) 






1 


(1)-84 


lOg 




oy / 


2.1 


1.9 


2 


(1)-65 


10g 


/ Ul 


AO A 


1.8 


1.8 


3 


(1)-28 


lOg 




A on 


1.9 


22 


4 


(3)-B4 


lOg 




by/ 


1.5 


1.8 


5 


(3)-107 


lOg 




oy*!' 


1.6 


1.7 


6 


(3)-116 


lOg 




AO/I 

oy^- 


1.9 


2.0 


7 


(3)-117 


10g 


COO 

oyy 


oyb 


1.8 


1.5 


8 


(o)- 144 


lOg 


oyo 


693 


2,0 


2.1 


9 


(3)-6 


lOg 


702 


695 


2.4 


1.9 


10 


(3)-41 


lOg 


701 


696 


1.8 


2.2 


11 


(1)-84 


7g 


695 


680 


1.9 


2.6 




(A) 


3g 










12 


(1)-84 


7g 


691 


681 


2.1 


2.1 




(B) 


3g 










13 


(1)-84 


7g 


700 


689 


1.5 


2.2 




(C) 













2S As apparent from the results shown in Tables 1 and 2. the photosensitive members according to the present 

invention showed a high sensitivity and an excellent abrasion resistance. 

Example 1 4 

30 ' Onto an aluminum sheet, a solution of 5 g of N-methoxy methylated 6-ny!on (Mw = 32,000) and 10 g of alcohol- 
soluble nylon copolymer (Mw = 29,000) in 95 g of methanol was applied by wire bar coating, followed by drying to form 
a 1 .2 M-m-thick undercoat layer. 

A coating liquid for a charge generation layer was prepared by mixing 10 g of oxytitaniumphthalocyanine. 7 g of 
a butyral resin (butyral degree = 68 mol. %; Mw = 35000) and 90 ml of dioxane and dispersing the mixture for 24 hours 

3S in a bail mill. 

The thus prepared coating liquid was applied onto the undercoat layer by blade coating to form a 0.2 nm-thick 
charge generation layer. 

Then, 7 g of a fluorene compound (Ex. Comp. No. (1)-85), 3 g of an arylamine compound (Ex. Comp. No. (3)-96) 
and 10 g of a polymethylmethacrylate resin (Mw = 25,000) were dissolved in 70 g of a monochlorobenzene to prepare 
40 a coating liquid for a charge transport layer 

The coating liquid was applied onto the charge generation layer by means of a wire bar, followed by drying to form 
a 23 |im-thick charge transport layer, thus preparing an electrophotographic photosensitive member 

The thus prepared photosensitive member was subjected to measurement of potentials Vq and and the exposure 
quantity (energy) (E^/s. nJ/cm^) in the same manner as in Example 1 except that the light source used in this example 
45 was laser light (output: 5 mW. emission wavelength: 780 nm) emitted from a semiconductor comprising gallium/alumi- 
num/arsenic. 

Another photosensitive member for evaluating the abrasion resistance was prepared in the same manner as in 
Example 1 except for using an aluminum cylinder (diameter = 30 mm, length = 260.5 mm) and was incorporated in a 
laser beam printer (trade name: LBP-SX, mfd. by Canon K.K.) as an electrophotographic printer equipped with the 
so above-mentioned semiconductor laser and using a reversal development system^ and subjected to 5000 sheets of 
successive Image formation to evaluate the abrasion resistance in the same manner as in Example 1 . 

The image formation conditions were as foltows: 



dark-part potential Vq 


-700 V 


light-part potential Vl | 


-150 V 


(exposure quantity: 0.7 ^J/cm^) 




transfer potential ! 


+700 V 
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10 



IS 



(continued) 


polarity of developing 


negative 


process speed 


50 mm/sec 


developing bias 


-450 V 


image exposure scanning system 


image scan scheme 


pre-exposure (prior to the primary charging) 


4.0 lux.sec 



(whole surface exposure using red light) 
The results are shown in Table 3 appearing hereinafter. 

Example 15 

Onto an aluminum sheet, a 7.2 wt. %-solution of alcohol-soluble nylon copolymer (nylon 6-66-610-12 copolymer; 
Mw = 30,000) in methanol was applied and dried to form a 0.65 jim-thick undercoat layer. 

A dispersion of a charge generation material was prepared by adding 5.8 g of a bisazo pigment shown below to 
100 ml ot tetrahydrofuran and dispersing the mixture for 48 hours in a sand mill. 



20 



25 




O >- N=N -(o)-^ ^ }—{^ m 
O 
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35 



Then, 3 g of a fluorene compound (Ex. Comp. No. (1 )-S2), 3 g of an arylamine compound (Ex. Comp. No. (3)-1 21 ) 
and 10 g of a bisphenol A-type polycarbonate resin (Mw = 20,000) were dissolved in 42 g of a monochiorobenzene/ 
dichloromethane (= 3/1 by weight) to prepare a solution of charge transport materials, which was added to the above- 
prepared dispersion, followed by dispersion for 6 hours in a sand mill to obtain a coating liquid. 

The coating liquid was applied onto the undercoat layer by means of a wire bar, followed by drying to form a 22 
fim-thick photosensitive layer, thus preparing an electrophotographic photosensitive member. 

The thus prepared photosensitive member was evaluated in the same manner as in Example 1. 

The results are shown In Table 3 below. 
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Example 16 

A coaling liquid for a charge generation layer was prepared by adding 4 g of a bisazo pigment of the formula: 
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5 




CI 

OV HNOCHNOC 



OH 




10 




to a solution of 2 g of a buty ral resin (buty ral degree of 68 mol.%) in 1 00 ml of cyclohexanone and dispersing the mixture 
IS for 24 hours in a sand mill. 

The coating liquid was applied onto an aluminum sheet by a wire bar and dried to obtain a 0.22 ^im-thick charge 
generation layer. 

Then, 7 g of a fluorene compound (Ex. Comp. No. (1)-12), 3 g of a stilbene compound (Ex. Comp, No. (4)-5) and 
1 0 g of a polycarbonate resin (Mw = 25,000) were dissolved in 70 g of monochlorobenzene to prepare a coating liquid. 
20 The coating Iquid was applied onto the above-prepared charge generation layer by means of a wire bar. followed 

by drying to form a charge transport layer having a thickness of 22 |im. whereby an electrophotograph ic photosensitive 
member was prepared. 

The thus prepared photosensitive member was negatively charged by using corona (-5 KV) according to a static 
scheme by using an electrostatic copying paper tester (Model SP-428, mfd. by Kawaguchi Denki K.K.) and retained 
25 in a dark place for 1 sec. Thereafter, the photosensitive member was exposed to halogen light at an illuminance of 20 
lux to evaluate charging characteristics. More specifically, the charging characteristics were evaluated by measuring 
a surface potential (Vq) at an initial stage (immediately after the charging), a surface potential (V^) after a dark decay 
for 1 sec, and the exposure quantity (Eiyg: lux.sec) (I.e.. sensitivity) required for decreasing the potential to 1/5 
thereof. 

30 In order to evaluate fluctuations of a light part potential (VJ and a dark part potential (Vq). the above photosensitive 

member was attached to a cylinder for a photosensitive drum of a plane paper copying machine ("NP-3825", manu- 
factured by Canon K.K.) and subjected to 2,000 sheets of successive image fomnation at 23 *C and 50 %RH on 
condition that and Vl at an Initial stage were set to -700 V and -200 V, respectively. After 2,000 sheets of successive 
image formation and Vl were measured to obtain the fluctuations AVq and AVl (differences In Vp and Vl between 

35 those before and after the image formation (2000 sheets)), respectively. 
The results are shown in Table 4 appearing hereinafter. 

In table 4, positive values of AVq and AVl represented an increase in absolute values of Vq and Vl and negative 
values represented a decrease in absolute values of Vq and Vl, after the imacje formation. 

In a similar manner, fluctuations (differences in potentials) AVq' and AVl with respect to 1 000 sheets of successive 
40 image formation at 30 °C and 80 %RH were evaluated after the above photosensitive member was left standing over- 
night at 30 and 80 %RH. 

The photosensitive member was also subjected to an accelerated test of a crack in a photosensitive layer and an 
accelerated test of crystallization of a charge-transporting material as follows. 



The surface of the photosensitive member was touched or pressed by a finger to attach a fatty component of the 
finger to the surface of the photosensitive member, followed by standing for 8 hours under normal temperature and 
normal pressure. After a lapse of a prescribed hour, the touched part of the photosensitive member was subjected to 
observation with a microscope (VERSAMET6390, manufactured by Union Co.; magnification = 50) whether crack was 

generated or not. 



The above photosensitive member treated with a finger was left standing for 1 week at BO °C. After a lapse of a 
prescribed day, the touched part of the photosensitive member is subjected to observation with the above-mentioned 
microscope (magnification = 50) whether an crystallization is generated or not. 

The results are shown in Table 5 appearing hereinafter. 
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Examples 17-28 and Comparative Examples 14-23 

Photosensitive members were prepared and evaluated in the same manner as in Example 16 except for using the 
charge transport material(s) shown in Tables 4 - 7 (appearing hereinafter) including the following comparative com- 
pounds (D). (E), (F) and (G). 

Comparative Compound (D) 

CH3 hS 





N— (O)— CH = N-N 




CH3-^OX XO 




Comparative Compound (E) 




Comparative Compound (F) 

(C2H5)2N-^(2\ y@ 

,C = CH-CH = c(^ 

(C2H5)2N-{0X 



Comparative Compound (G) 
C 2 H 5 




CH=N-N 
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The results are shown in Tables 4 and 5 (Examples 1 6 - 28) and Tables 6 and 7 (Comparative Examples 1 4 - 23), 
respectively. 



Table 4 



5 


Ex. No. 


Ex.Comp.No./ 
amount 


Initial 


^1/5 v'JA. 

sec) 


After 2000 sheets 
(23*C, 50%RH) 


After 1000 sheets 
(30»C, 80%RH) 










Vo(-V) 


Vi(-V) 




aVd(V) 


AVJV) 


AVd'(V) 


AVl'(V) 


10 


16 


(1)-12 
(4)-5 


7g 
3g 


700 


690 


1.5 


-15 


+5 


-20 


+10 




17 


(1)-28 
(4)-39 


9g 
ig 


701 


700 


1.1 


-5 


+5 


-10 


+5 


IS 


18 


(1)-28 
(4)-39 


6g 
4g 


698 


695 


1.2 


-5 


0 


-12 


-5 




19 


(1)-28 


4g 


698 


693 


1.4 


-15 


+10 


-22 


+15 


20 




(4)-39 


6g 
















20 


(1)-32 
(4).24 


89 
2g 


701 


691 


1.5 


-13 


+10 


-18 


+5 




21 


(1)-32 


8g 


700 


699 


1.2 


-2 


+3 


-8 


-5 


25 




(4)-34 


2g 


















22 


(1)-32 
(4)-39 


8g 
2g 


699 


697 


1.1 


-5 


+1 


-10 


-5 


30 


23 


(1)-69 


7g 


700 


690 


1.5 


-14 


+12 


-21 


-5 




(4)-2 


3g 


















24 


(1)-69 

(4)-45 


7g 
3g 


700 


696 


1.2 


-6 


+5 


-12 


+5 


35 


25 


(1)-69 
(4)-45 


3g 
79 


701 


690 


1.5 


-15 


+10 


-22 


-10 




26 


(1)-4B 


7g 


700 


692 


1.5 


-15 


+10 


-21 


-5 


40 




(4)-31 


3g 


















27 


(1)-48 
(4)-39 


79 
3g 


695 


692 


1.2 


0 


+5 


-5 


+15 




28 


(1)-48 


9g 


701 


698 


1.1 


+5 


0 


-5 


-10 


45 




(4)-39 


ig 

















Table 5 



Ex. No. 


Ex.Comp.No./amount 


Crack* 


Crystallinatlon* 








1 hr 


2 hr 


4hr 


8hr 


1 day 


3 days 


5 days 


7 days 


16 


(1)-12 

(4)-5 


7g 

3g 


A 


A 


A 


A 


A 


A 


A 


A 



"^Evaluation was performed as follows. 
A: No crack in a photosensitive layer or no crystallization of charge transport material(s) occurred. 
B: A crack in a photosensitive layer or a crystallization of charge transport material(s) occurred. 
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Table 5 (continued) 



Ex. No. 


Ex.Comp. No./amount 


Crack* 


Crystallinatlon* 








1 hr 


2hr 


4hr 


8 hr 


1 day 


3 days 


5 days 


7 days 


17 


(1)^28 
(4)-39 


9g 

19 


A 


A 


A 


A 


A 


A 


A 


A 


18 


(1)-28 
(4)-39 


6g 
4g 


A 


A 


A 


A 


A 


A 


A 


A 


19 


(1)-28 
(4)-39 


4g 
6g 


A 


A 


A 


A 


A 


A 


A 


A 


20 


(1)-32 
(4)-24 


8g 
2g 


A 


A 


A 


A 


A 


A 


A 


A 


21 


(1)-32 
(4)-34 


eg 
2g 


A 


A 


A 


A 


A 


A 


A 


A 


22 


(1)-32 
(4)-39 


8g 
2g 


A 


A 


A 


A 


A 


A 


A 


A 


23 


(1)-69 
(4)-2 


7g 
3g 


A 


A 


A 


A 


A 


A 


A 


A 


24 


(1)-69 
(4)-45 


7g 
3g 


A 


A 


A 


A 


A 


A 


A 


A 


25 


(1)-S9 
(4)-45 


3g 
7g 


A 


A 


A 


A 


A 


A 


A 


A 


26 


(1)-48 
(4)-31 


7g 
3g 


A 


A 


A 


A 


A 


A 


A 


A 


27 


(1)-48 
(4)-39 


7g 
3g 


A 


A 


A 


A 


A 


A 


A 


A 


2B 


(1)-48 
(4)-39 


9g 
1 g 


A 


A 


A 


A 


A 


A 


A 


A 



'Evaluation was performed as follows. 
A: No crack in a photosensitive layer or no crystallization of charge transport materiaKs) occurred. 
B: A crack In a photosensitive layer or a crystailization of charge transport material(s) occurred. 



Table 6 





Comp. 
Ex. No. 


Ex.Comp.No./ 
amount 


Initial 


Ei/5 (lux. 
sec) 


After 2000 sheets 
(23*C, 50% RH) 


After 1 000 sheets 
(30'C. 80% RH) 


4S 








Vo(-V) 


Vi(-V) 




AVd(V) 


AVl(V) 


AVd'(V) 


AVl'(V) 


14 


(l)-32 

(D) 


8g 
2g 


700 


685 


1.8 


-20 


+20 


-35 


+35 




15 


(1)-32 


8g 


698 


682 


1.9 


-25 


+25 


-40 


+30 


50 




(E) 


2g 


















16 


(1)-32 
(F) 


8g 


698 


672 


1.8 


-30 


+15 


-38 


+25 


ss 


17 


(G) 


8g 


701 


670 


2.1 


-35 


+25 


-45 


+25 




(4)-34 


2g 


















18 


(1)-28 


lOg 


700 


682 


1.9 


-25 


+28 


-32 


+35 
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Table 6 (continued) 



Comp. 
Ex. No. 


Ex.Comp.No./ 
amount 


tnitiat 


Ei;5 (lux. 

sec) 


After 2000 sheets 
{23'C. 50% RH) 


After 1000 sheets 
(30*»C, 80% RH) 


Vo(-V) 


Vi(-V) 


AVd{V) 


AVl(V) 


AVd'(V) 


AVl'(V) 


19 


(4)-39 


lOg 


689 


685 


2.0 


-15 


+15 


-50 


-30 


20 


(1)-32 


lOg 


698 


681 


2.1 


-15 


+19 


-40 


-35 


21 


{4)-24 


10g 


696 


680 


1.9 


-20 


+25 


-45 


-15 


22 


(F) 


10g 


700 


670 


2.4 


-25 


+30 


-30 


-10 


23 


(G) 


lOg 


697 


675 


2.4 


-40 


+25 


-55 


-30 



Table 7 



Comp. Ex. No. 


Ex. Comp. No./amount 


Crack* 


Crystallination* 


1 hr 


2hr 


4hr 


8hr 


1 day 


3 days 


5 days 


7 days 


14 


(1)-32 
(D) 


8g 
2g 


A 


A 


A 


B 


A 


A 


A 


B 


15 


(1)-32 
(E) 


8g 
2g 


A 


A 


A 


B 


A 


A 


A 


B 


16 


(1)-32 
(F) 


eg 
2g 


A 


A 


A 


A 


A 


A 


A 


B 


17 


(G) 
(4)-34 


8g 
2g 


A 


A 


A 


B 


A 
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^Evaluation weis performed as follows. 
A: No crack In a photosensitive layer or no crystallization of charge transport material(s) occurred. 
B: A crack in a photosenslthfe layer or a crystallization of chsu^ transport nnaterial(8) occurred. 



Example 29 



Onto an aluminum sheet, a solution of 5 g of N-methoxy methylated 6-nylon (Mw = 30,000) and 10 g of alcohol- 
45 soluble nylon copolymer (l^w = 30,000) in 80 g of methanol was applied by wire bar coating, followed by drying to form 
a 1 |jm-thick undercoat layer. 

A coating liquid for a charge generation layer was prepared by mixing 5 g of oxytitaniumphthalocyanine, 4 g of a 
phenoxy resin and 160 g of cyclohexanone and dispersing the mixture tor 70 hours in a ball mill. 

The thus prepared coating liquid was applied onto the undercoat layer by blade coating to form a 0.2 pm-thick 
SQ charge generation layer. 

Then, 8 g of a fluorene compound (Ex. Comp. No. (1)-33), 2 g of an arylamine compound (Ex. Comp. No. (4)-48) 
and 1 3 g of a bisphenol Z-type polycarbonate resin (Mw = 35,000) were dissolved in 70 g of a monochlorobenzene to 
prepare a coating liquid for a charge transport layer. 

The coating liquid was applied onto the charge generation layer by blade coating, followed by drying to form a 1 7 
55 jim-thick charge transport layer, thus preparing an electrophotographic photosensitive member. 

The thus prepared photosensitive member was subjected to measurement of potentials Voand and the exposure 
quantity (energy) {E^^q, pJ/cm^) in a similar manner as in Example 1 except that the light source used in this example 
was laser light (output: 5 mW. emission wavelength: 780 nm) emitted from a semiconductor comprising gallium/alumi- 
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num/arsenic. 

Then, the photosensitive member was left standing overnight in an environment of 15 °C and 10 %RH and was 
bonded to a cylinder for a laser beam printer ("LBP-EX", mfd. by Canon K.K.). In the environment, the photosensitive 
member was subjected to measurement of fluctuations In light part potential (VJ and residual potential (V^) in the 
following manner to evaluate a potential stability. 

First, a process cartridge including the photosensitive member wherein a developing device and a cleaner were 
removed was prepared. Then, whole area exposure corresponding to 5 sheets (A4 size) was performed and the surface 
potential (light part potential) of the fifth sheet was taken as Vl. Thereafter, the power for the primary charger was shut 
off while continuing the irradiation of the laser beam and the surface potential after five revolutions was measured and 
taken as a residual potential Vr. 

In a similar manner, a light part potential Vl' and a residual potential Vr' were measured immediately after 1000 
sheets of successive image formation at 15 "C and 10 %RH. 

The fluctuations AV^ and AVr in Vl and Vr between the initial stage and after 1000 sheets of image formation were 
determined according to the following equations, respectively. 

AVl = IVl-Vl'I 



AVr = IVr-Vr'l 

Separately, the photosensitive member was evaluated in respect of the crack and crystallization in the same man- 
ner as in Example 16. 

The results are shown in Table 8 appearing hereinafter. 

Examples 30 - 35 and Comparative Examples 24 - 29 

Photosensitive members were prepared and evaluated in the same nianner as In Example 29 except for using the 
charge transport material(s) shown in Table 8 including the following comparative compounds (H), (I) and (J). 

Compiarative compound (H) 




Comparative compound ( I ) 
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Comparative compound (J) 




The results are shown in Table 8. 
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Claims 

1. An electrophotographic photosensitive mennber. comprising: a support and a photosensitive layer disposed on the 
support, wherein said photosensitive layer contains: 

(I) a fluorene compound represented by a formula (1 ) shown below and an arylamlne compound different from 
the fluorene compound of the formula (1 ) and represented by a formula (3) shown below, or 
(ii) a fluorene compound represented by a formula (1) shown below and a stilbene compound represented by 
a formula (4) shown below. 
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(1). 



wherein and Rg independently denote a substituted or unsubstituted alkyl group, a substituted or unsub- 
stituted aryl group, or a substituted or unsubstituted arallcyl group, B, and being optionally connected with 
each other to form a ring structure; and R3 to R^q independently denote a substituted or unsubstituted diar- 
ylannino group, a substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group, a substi- 
tuted or unsubstituted aralkyl group, halogen atom, nitro group or hydrogen atom, at least two of R3 to R^q 
being a substituted or unsubstituted diarylamino group; 



N-Ar5 (3), 



wherein Arg, Ar4 and Arg independently denote a substituted or unsubstituted aryl group or a substituted or 
unsubstituted heterocyclic group; 

^N-Ar8-fCH=C^Rl2 (4), 
Rll 

Wherein Arg and Ary independently denote a substituted or unsubstituted aryl group or a substituted or unsub- 
stituted heterocyclic group; Are denotes a substituted or unsubstituted arylene group or a substituted or un- 
substituted divalent heterocyclic group; R^^ and R^ g independently denote a substituted or unsubstituted alkyl 
group, a substituted or unsubstituted aryl group, a substituted or unsubstituted heterocyclic group or hydrogen 
atom, R^^ and R^g being optionally connected with each otherto forma ring structure when n is 1 ; and n is 1 or 2. 

A member according to Claim 1 , wherein said photosensitive layer constitutes a surface layer. 

A member according to Claim 2, wherein said photosensitive layer comprises a charge generation layer and a 
charge transport layer, said charge transport layer constituting a surface layer and containing (i) the fluorene com- 
pound of the formula (1 ) and the arylamine compound of the formula (3) or (ii) the fluorene compound of the formula 
(1) and the stilbene compound of the formula (4). 

A member according to Claim 1, wherein said photosensitive layer contains (i) the fluorene compound of the 
formula (1) and the arylamine compound of the formula (3). 

A member according to Claim 4, wherein said photosensitive layer constitutes a surface layer. 

A member according to Claim 5. wherein said photosensitive layer comprises a charge generation layer and a 
charge transport layer, said charge transport layer constituting a surface layer and containing (i) the fluorene com- 
pound of the formula (1 ) and the arylamine compound of the formula (3). 

A member according to Claim 1 or 4, wherein one or two of Arg, Ar4 and Arg in the fomnula (3) comprises a substituted 
or unsubstituted fluorenyl group. 

A member according to Claim 8, wherein one of Arg. Ar4 and Arg comprises a substituted or unsubstituted fluorenyl 
group. 
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9. A member according to Claim 1 , wherein said substituted aryl group or substituted heterocyclic group for Ar3, Ar4 
and Arg in the formula (3) has a substituent selected from the group consisting of an alkyi group, an aralkyi group, 
an aryl group, a heterocyclic group, an alkoxy group, an aryloxy group, halogen atom, nitro group, cyano group 
and hydroxyl group. 

5 

10. A member according to Claim 1 or 9, wherein each of said substituted groups for Rg to R^q in the formula (1) has 
a substituent selected from the group consisting of an alky I group, an aralkyi group, an aryl group, a heterocyclic 
group, an alkoxy group, an aryloxy group, halogen atom, nitro group, cyano group and hydroxyl group. 

10 11. A member according to Claim 1, wherein said photosensitive layer contains (ii) the fiuorene compound of the 
formula (1) and the stilbene compound of the formula (4). 

12. A member according to Claim 11 . wherein said photosensitive layer constitutes a surface layer. 

IS 13. A member according to Claim 12, wherein said photosensitive layer comprises a charge generation layer and a 
charge transport layer, said charge transport layer constituting a surface layer and containing (ii) the fiuorene 
compound of the formula (1 ) and the stilbene compound of the formula (4). 

14. A member according to Claim 11, wherein each of said substituted groups for Ra to R^q in the formula (1) has a 
20 substituent selected from the group consisting of an alkyI group, an aralkyi group, an aryl group, a heterocyclic 

group, an alkoxy group, an aryloxy group, halogen atom, nitro group, cyano group and hydroxyl group. 

15. A process cartridge, detachably mountable to an electrophotographic apparatus main body, comprising: an elec- 
trophotographic photosensitive member according to any preceding claim and at least one means selected from 

2S the group consisting of charging means, developing means and cleaning means. 

16. An electrophotographic apparatus, comprising: 

an electrophotographic photosensitive member according to any preceding claim 1 to 14, charging means, 
exposure means, developing means and transfer means. 
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